We reviewed all patients with angiographically proven tricuspid atresia and transposed great arteries who were seen at the National Heart Hospital, London, since"1965 and who survived beyond age 14 years. The 17 patients (aged 1-5-40 years) were divided into two groups-group A: 12 patients with palliative shunts or no previous surgery (six are alive to date) and group B: five patients who had a Fontan operation or modification at 15-21 years; only one is alive. The causes of death were analysed and necropsy data were examined when they were available. All living patients were examined in 1986 and had chest x ray, electrocardiogram, exercise test by the modified Bruce protocol, and 24 hours of ambuRequests for reprints to Dr Jane Somerville, Paediatric and Adolesment,nit,
SUMMARY The outcome was reviewed in 17 patients aged 15-40 years with tricuspid atresia and transposed great arteries selected by survival beyond age 14 years. Only five lead normal lives (ability index 1 or 2); the rest are dead or disabled. Arrhythmias occurred in seven. Maintenance of sinus rhythm is important because incessant atrial arrhythmias cause serious symptomatic deterioration. Pulmonary vascular disease-and subaortic stenosis were important determinants of late mortality and morbidi't'y. Because the mortality associated with the Fontan operation was high in these patients it should be performed with impeccable surgical technique and only in those who fulfil all the selection criteria for the operation. A shunt is the preferred option when any of the criteria are not met.
Palliative surgery and the Fontan operation have modified the course of tricuspid atresia and transposed great arteries, but little-is known about the outcome in adults with this condition. We have reviewed 17 adolescents and adults with this anomaly;and have assessed the factors'which contributed to their death and disability.
Patients and methods
We reviewed all patients with angiographically proven tricuspid atresia and transposed great arteries who were seen at the National Heart Hospital, London, since"1965 and who survived beyond age 14 years. The 17 patients (aged 1-5-40 years) were divided into two groups-group A: 12 patients with palliative shunts or no previous surgery (six are alive to date) and group B: five patients who had a Fontan operation or modification at 15-21 years; only one is alive. The causes of death were analysed and necropsy data were examined when they were available. All 
Discussion
Tricuspid atresia and transposition of the great arteries is uncommon, and without early surgery the prognosis is usually poor2 because of hypoxia from low pulmonary blood flow in those with pulmonary stenosis or left ventricular failure in those with high pulmonary blood flow. In this series, however, two patients with pulmonary stenosis survived to 17 and 34 years without surgical treatment, and two paitents with the Eisenmenger reaction survived to 22 and 26 years without surgical intervention. The proportion of patients with this anomaly who survive to adolescence is unknown. The patients we saw were referred to the National Heart Hospital because they had complications and because of our known interest in adult congenital heart disease.
Most patients (16/17 (94%)) had sufficient pulmonary blood flow to survive the first year without surgery, but 71% (12/17) needed a shunt or pulmonary valvotomy in the first decade. Perhaps those who require surgical treatment in infancy rarely survive to adolescence because they have severe pulmonary stenosis or atresia or a small ventricular septal defect.
Pulmonary vascular disease was common (4/17 patients) and was an important determinant of late mortality and morbidity. In three patients with no pulmonary stenosis (cases 4, 7, and 11) the Eisenmenger state developed early; two died before 22 years of age, and the survivor is severely disabled. In one patient (case 5) pulmonary hypertension developed over a decade after an ascending aorta to left pulmonary artery anastomosis had been constructed when she was 8; she now has an ability index of 3. When left ventricular failure developed in adults with tricuspid atresia, pulmonary congestion rapidly accelerated their deterioration, and they are unlikely to survive to the fourth decade.3
The option of cardiopulmonary transplantation is more hazardous in those with previous operations because they are liable to have torrential bleeding from the chest wall during further operation. Many would argue that pulmonary artery banding should be performed in patients with heart failure in infancy to keep the pulmonary vascular resistance low, so that the Fontan procedure, considered by many to be the ultimate operation of choice for this condition, can be performed later. We are not convinced, however, that such patients with a Fontan operation performed at an early age would survive to their Warnes, Somerville early twenties. Also early surgery in such patients virtually rules out subsequent successful cardiopulmonary transplantation. Furthermore, there is no doubt that in infants with heart failure, pulmonary artery banding accelerates the development of subaortic stenosis.4 This is why we perform pulmonary artery banding only when failure is uncontrollable or if the chest has to be opened for repair of a coarctation.
Subaortic stenosis is a serious acquired lesion, which when it is severe may cause angina (case 8). It may develop under the aorta in the subaortic "conus" or at the ventricular septal defect. These results are depressing. We recognise that these patients were treated at a time of pioneering surgical efforts and that mistakes were made. This report illustrates the diversity of difficulties encountered in such patients. Even having learnt from our mistakes, we suspect that because of the problems inherent in the anomaly we will still not be able to prevent disabling illness in many adult survivors with tricuspid atresia and transposition of the great arteries.
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